Irritable Bowel Syndrome (IBS) is a chronic functional bowel disorder that up to 20% of the population is reported to have its symptoms and patients may suffer from it forever, but is not life threatening.[@ref1][@ref2] The prevalence and presence of functional bowel symptoms varies between communities and a clinician frequently encounters difficulties regarding miscellaneous diagnosis of the collection of signs and symptoms that patients present in different situations.[@ref3] According to ROME criteria, a patient who suffers from IBS typically suffers from diarrhea, constipation, or a mixture of both (IBSD, IBS-C, IBS-M).[@ref4] The syndrome is a complex of problems in lower abdomen with discomfort or pain, and altered bowel habits; Association to possible psychological factors may reduce a patient\'s quality of life or change patients severity and frequency of IBS symptoms.[@ref5][@ref6] IBS was previously named ulcer and some other terms such as neurogenic mucous colits,[@ref7] irritable colon syndrome[@ref8] and spastic colon.[@ref9]

Benign prostatic hyperplasia (BPH) is a common problem that approximately 90 percent of men may be affected by it until the eighth decade of their life.[@ref10] Many of these cases undergo prostatectomy, in form of open or transurethral operation, after which the patient may face post-surgical symptoms initiation or aggravation.

Surgery may aggravate IBS symptoms because of abdominal or pelvic interventions or it may reduce their symptoms because surgery may work as a placebo. Post-surgical irritable bowel syndrome was reported following cholecystectomy, appendectomy and especially after pelvic operations including hysterectomy.[@ref11]--[@ref14]

The goal of this study was to compare the relative frequency changes in IBS symptoms in the patients underwent prostate surgery.

Methods {#sec1-1}
=======

This study was a case-control that was conducted in Isfahan; groups included 33 transurethral resection of the prostate (TURP) patients (Group A) and 33 patients who underwent open prostatectomy (Group B); the cases were interviewed from 12 weeks to 12 months after undergoing surgery (a total of 66 patients in case groups). A three-month lag to recruit the patients was set because primary symptoms of surgery might be recovered after 3 months and IBS symptoms would occur during these months after surgery.

Control groups were formed by enrollment of 33 TURP candidate patients (Group C) and 33 cases that were candidate for open prostatectomy (Group D). Both of these groups were interviewed before their operation.

Patients in both case and control groups were divided into two subgroups of middle aged (age ≤ 64) and old (age \> 65).

Patients in both case and control groups were selected using convenience time-based sequential sampling method from a single academic center where they were under treatment by a unique urology surgeon. Those with history of prostatic malignancy, chemotherapy or radiotherapy, operation on abdominal or pelvic region as well as those with any positive findings indicating malignant prostatic disease, even during the current illness before and after prostatectomy, were excluded. Major psychiatric problems were ruled out by direct interview as well as reviewing medical history.

The project was approved by the Organizational Research Governance Council as well as the Regional Bioethics Committee. All cases were informed about the objectives of the study and enrolled after getting consent. The patients were interviewed in outpatient setting along with their routine follow-up consultation visit.

A structured interview was designed for data gathering and performed by one of the research teams using field coding. The questions covered irritable bowel syndrome criteria according to ROME guidelines including diarrheal symptoms, constipation, pain and discomfort initiation or aggravation.

To categorize the data of questionnaires, responses of instances were divided into negative where the answers were never or seldom and positive in the case of other answers. Quantitative variables were compared and analyzed between groups using t-test; in the case of need for non-parametric tests due to small sample size and similar problems, Mann-Whitney-U test was substituted. chi-square and Fisher\'s exact tests were used to study qualitative variables. For ordinal factors Spearman test was utilized. In all parts p \< 0.05 was considered as significant.

Results {#sec1-2}
=======

Mean age in case groups was 68.7 years (range: 51-84) and in control groups was 70.9 years (SD = 8.64, range: 52-79). No statistically significant difference was seen between them.

Ten patients in case groups (Group A and Group B) and 5 patients (8%) in control groups (Group C and Group D) had IBS. Data were analyzed using chi-square test and there was no significant difference in IBS between control and case groups (p = 0.117, Odd\'s Ratio = 2.18). Seven out of ten patients in case groups were from group A and the other 3 was from group B. Using the Fisher\'s exact test, no significant difference was revealed in relative frequency of IBS between control groups and group A (p = 0.98, Odd\'s Ratio CI 95% = 0.954-11.306); also there was no significant difference in definite IBS between control groups and group B (p = 1.00, Odd\'s Ratio CI 95% = 0.273-5.449).

[Table 1](#T1){ref-type="table"} shows answers of control and case groups to questions regarding presence of functional bowel symptoms. On the basis of collected data, Spearman test was used and relative frequency of diarrhea in case groups were found to be significantly higher than control groups (p = 0.012, Odd\'s Ratio = 1.75). Control groups' data were compared separately with group A and group B. Relative frequency of post-operative diarrhea in the patients who underwent open prostatectomy was higher than the control groups (p = 0.034, Odd\'s Ratio = 3.06). No significant difference in relative frequency of diarrhea was found between control groups and group B (patients underwent TURP) (p = 0.87, Odd\'s Ratio = 0.92). Within the case groups, the relative frequency of post-operative diarrhea was higher in group A (patients underwent open prostatectomy) than the group B (patients underwent TURP) (p = 0.026, Odd\'s Ratio = 0.30).
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No significant differences in relative frequency of constipation were found between case groups and control groups (p = 0.61, Odd\'s Ratio = 0.74). Constipation was reported to be seen in similar extend by both open prostatectomy and TURP group (p = 0.632, Odd\'s Ratio = 0.72).

One part of the study referred to the onset of abdominal pain related with defecation in patients; no significant difference was seen between subgroup A and subgroup B in this regard (p = 0.87, Odd\'s Ratio = 0.92). Three patients in open prostatectomy group reported feeling better regarding these symptoms following surgery whereas in TURP group no one felt better.

Aggravation of functional bowel symptoms, including diarrhea, abdominal pain and bowel habit alternation was evaluated in the case groups between open prostatectomy subgroup and TURP subgroup after surgery and no significant difference in symptoms alteration was found (p = 0.427, Odd\'s Ratio = 2.77), except for occurrence of bowel habit change after surgery that were higher in open surgery group.

Twenty patients were middle aged and forty six patients were old in case groups; twenty two patients in control groups were middle aged and forty four were old. There was no significant difference between groups regarding patients' ages (p = 0.70, Odd\'s Ratio = 0.87). Then association of age with bowel symptoms aggravation was evaluated by chi-square test. Aggravation of functional bowel symptoms after surgery was reported by three middle aged patients while four old patients reported this change too. No statistically significant difference in IBS symptoms aggravation between middle aged and old patients was found (p = 0.425, Odd\'s Ratio CI 95% = 0.109-2.672).

Discussion {#sec1-3}
==========

The main idea of this study was to determine the association between prostate surgery and change in functional bowel symptoms. In our knowledge, although the study sample was small, this is the first forward study regarding bowel symptom changes following prostatectomy; it is also notable that the present study compared minimally invasive versus routine surgery. Also to cover possible limitations, the control groups were selected from the same population that the case groups came from.

The instances in case groups were recruited 3 months after the surgery[@ref15]; this time range was chosen since the initial stressful period should be passed before evaluating the patient for chronic pain and symptoms following operation. Also according to most of routine criteria of functional bowel disorders 12 weeks continuity[@ref4] is the least acceptable time period to fulfill the definitions.

It was previously reported in other cross-sectional studies that functional bowel symptoms were significantly correlated with history of abdominopelvic surgery; within these operations cholecystectomy was the most prevalent and those with irritable bowel symptoms had four fold history of gallbladder operation.[@ref14] These type of studies had a temporal ambiguity of causality relationships.

The main positive finding of this study is that open prostatectomy was followed by significant increase in diarrhea and bowel habit alternation associated with onset of abdominal pain. Specifically the change was found after open operation but not after TURP. As it could be seen in [table 1](#T1){ref-type="table"}, other bowel functional symptoms may also be altered after open prostatectomy but the main limitation of the present study was the limited sample size which would limit the power of the statistical tests to show the real differences. This is the problem of forward or prospective post-surgical functional bowel disorders studies and is related to difficulty of case finding and follow-up.[@ref16] It is also interesting that the majority of patients faced new functional problems after surgery especially after open operation although the symptoms may be minor or short term in most of them and will not extend for a long time as a chronic disorder.

One assumption for development of post-surgical bowel functional changes is an inflammatory process in the pelvic region that involves sensory nerves of this region with activation of mast cells and consequently visceral hypersensitivity.[@ref17]

Other explanation of these functional bowel changes is triad of psychological stress, early post-operative pain and psychological background of the patient. It was considered that the higher is the psychological catastrophe related pain following surgery, the more would functional bowel be changed.[@ref18] Surely one of the main preventive means would be reducing pain and anxiety due to surgery that predispose the patients to consequent complications. It is more important in those with possible psychological backgrounds that are more prone to develop symptoms.[@ref19]

Prostatectomy is similar to hysterectomy in some extend, since it is a pelvic surgery, relates with genital organs and possibly with personal gender-related body-image and identity and is done after youth period. Of course it is different in some aspects: extension of the operation and possible nerve manipulation, patients' gender and its related psychological backgrounds, and age of the patients; But it is assumed that due to lack of data regarding postprostatectomy bowel function changes, hysterectomy-related studies may be considered as a similar model.

In the patients underwent open prostatectomy, surgery led to increase in relative frequency of diarrhea and bowel habit alternation associated with onset of abdominal pain. The present data are in agreement with van Dam study on bowel habit alteration, In which, hysterectomy was followed by a significant increase in the incidence of disturbed bowel function.[@ref20] But the report by Heaton emphasized on higher prevalence of constipation and defecation problems in hysterectomized patients.[@ref21]

Previous reports showed that those with IBS who underwent operation may develop more pain and will have worse symptoms.[@ref22] Although for some IBS patients, surgery may have a placebo effect on their pain and discomfort symptoms and even recovery from IBS may occur.[@ref23] Previously, in an interesting study, it was reported that in 60% of cases, patients' would relief from pain and discomfort after hysterectomy. To explain the etiology of changing symptoms in these patients, the author raised the idea of "non-IBS" related symptoms and real somatic effect of surgery on relief; Also placebo effect was mentioned in the causality chain of recovery.[@ref24] Similar changes in bowel symptoms were reported in minor proportion of the current open surgery group (3 out of 33); if 10 percent would be considered as the acceptable error of the tests, abdominal surgery aggravate symptoms in patients with functional bowel discomfort.

On the other hand the present study revealed no increase or decrease in irritable bowel syndrome incidence or severity after surgery whereas hysterectomy was found to be a possible risk factor for definite IBS. Although, if referring to data presented in [table 1](#T1){ref-type="table"} regarding initiation of new pain or discomfort, it might be understood that in both groups of post-prostatectomy patients, pain or discomfort presents in large extend, although due to possible methodological limitations and small sample size, demonstration of definite IBS increment was impossible in this study.

Conclusions {#sec1-4}
===========

In conclusion, it seems that prostatectomy, in both forms of open and transurethral, may cause onset of abdominal discomfort and bowel habit change that may resolve in time but significantly may induce bowel habit change in form of diarrheal symptoms. Further large scale studies may reveal these findings better.
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